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Serial No.: 10/672,814 
Confirmation No.; 8914 
Filed: 26 September 2003 

For: DENTAL COMPOSITIONS AND METHODS WITH ARYLSULFINATE SALTS 

Amendments to the Claims 

This listing of claims replaces all prior versions, and listings, of claims in the above- 
identified application: 

1 . (Previously Presented) A polymerizable dental composition suitable for use in the oral 
environment comprising; 

an ethylenically unsaturated compound; 

a dental additive; and 

an initiator system comprising an arylsulfinate salt having an anion of Formula I 

Ar 1 — S0 2 ' 
I 

and a cation selected from: 

1) a phosphorus-containing cation of Formula HI: 

R 2 

R— P-R 2 
R 

m 

where each R 2 is independently an unsubstituted alkyl, an alkyl substituted 
with a hydroxy, an unsubstituted aryl s an aryl substituted with an alkyl, 
hydroxy, or combinations thereof; or 

2) a nitrogen-containing cation having a ring structure comprising a 4 to 12 
member heterocyclic group having a positively charged nitrogen atom, 
said heterocyclic being saturated or unsaturated and having up to 3 
heteroatoms selected from oxygen, sulfur, nitrogen, or combinations 
thereof, wherein said ring structure is unsubstituted or substituted with a 
substituent selected from an alkyl, aryl, acyl, alkoxy, aryloxy, halo, 
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mercapto, amino, hydroxy, azo, cyano, carboxy, alkoxycarbonyl, 
aryloxycarbonyl, halocarbonyl, or combinations thereof, 
wherein the arylsulfinate salt has an oxidation potential in N,N-dimethylformarrude of 0.0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar l is a Ce-30 aryl o r a 
G3-30 heteroaryl that is unsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group. 

2. (Previously Presented) The polymerizable dental composition of claim 1 wherein the 
dental additive is selected from the group consisting of fluoride sources, whitening agents, 
antiearics agents, remineralizing agents, enzymes, breath fresheners, anesthetics, clotting agents, 
acid neutralizes, chemotherapeutie agents, immune response modifiers, medicaments, 
indicators, dyes, pigments, wetting agents, surfactants, buffering agents, viscosity modifiers, 
thixotropes, fillers, polyols, antimicrobial agents, antifungal agents, stabilizers, agents for 
treating xerostomia, desensitizers, and combinations thereof 

3. (Original) The polymerizable dental composition of claim 1 wherein the dental additive 
is a photobleachable dye. 

4. (Original) The polymerizable dental composition of claim 1 wherein the composition is 
in a form selected from the group consisting of a dispersion, a suspension, an emulsion, a 
solution, and combinations thereof 

5. (Original) The polymerizable dental composition of claim 1 wherein the composition is a 
primer, a dental adhesive, an orthodontic adhesive, a coating, a sealant, a cement, a restorative, or 
combinations thereof. 
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6. (Original) The polymerizable dental composition of claim 1 wherein the initiator system 
further comprises a sensitizer capable of absorbing a wavelength of actinic radiation in the range 
of 250 to 1 000 nanometers. 

7. (Original) The polymerizable dental composition of claim 6 wherein the sensitizer is 
selected from the group consisting of camphorquinone, benzil, furil, 3,3,6,6- 
tetramethylcyclohexanedione, phenanthraquinone, 1 -phenyl- 1 ,2-propanedione, and combinations 
thereof 

8. (Original) The polymerizable dental composition of claim 1 wherein the initiator system 
further comprises an electron acceptor having a reduction potential in N,N-dimethylformamide of 
+0.4 to -1 .0 volts versus a silver/silver nitrate reference electrode. 

9. (Original) The polymerizable dental composition of claim 8 wherein the electron 
acceptor is an iodonium salt, a hexaarylbisimidizole, a persulfate, a peroxide, a metal ion in an 
oxidized state, or combinations thereof. 

10. (Original) The polymerizable dental composition of claim 8 wherein the initiator system 
further comprises a sensitizer capable of absorbing a wavelength of actinic radiation in the range 
of 250 to 1 000 nanometers. 

1 1 . (Original) The polymerizable dental composition of claim 1 wherein the initiator system 
further comprises a reducing agent different from the arylsulfinate salt. 

12. (Previously Presented) A polymerizable composition comprising: 
an ethylenically unsaturated compound; and 

an initiator system comprising an arylsulfinate salt having an anion of Formula I 
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Ar— S0 2 " 
I 

and a cation selected from: 

1) a phosphoms-contaming cation of Formula III: 

R 2 

R 2 -P~R 2 
R 
III 

where each R 2 is independently an unsubstituted alkyl, an alkyl substituted 
with a hydroxy, an unsubstituted aryl, an aryl substituted with an alkyl 3 
hydroxy, or combinati ons thereof; or 

2) a nitrogen-containing cation having a ring structure comprising a 4 to 12 
member heterocyclic group having a positively charged nitrogen atom, 
said heterocyclic being saturated or unsaturated and having up to 3 
heteroatoms selected from oxygen, sulfur, nitrogen, or combinations 
thereof, wherein said ring structure is unsubstituted or substituted with a 
substiruent selected from an alkyl, aryl, acyl, alkoxy, aryloxy, halo, 
mercapto, amino, hydroxy, a20, cyano, carboxy, alkoxycarbonyl, 
aryloxycarbonyl, halocarbonyl, or combinations thereof, 

wherein the arylsulfinate salt has an oxidation potential in N,N-dimethylfonnamide of 0,0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar 1 is a C^o aryl or a 

heteroaryl that is unsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group, and 

wherein the polymerizable composition is a dental material suitable for use in the oral 
environment. ■ 
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13. (Original) The polymerizable composition of claim 12 wherein the initiator system 
further comprises a sensitizer capable of absorbing a wavelength of actinic radiation in the range 
of 250 to 1 000 nanometers. 

14. (Original) The polymerizable composition of claim 12 wherein the initiator system 
further- comprises an electron acceptor having a reduction potential in N,N-dimethylformamide of 
+0.4 to -L0 volts versus a silver/silver nitrate reference electrode. 

1 5. (Original) The polymerizable composition of claim 14 wherein the initiator system 
further comprises a sensitizer capable of absorbing a wavelength of actinic radiation in the range 
of 250 to 1000 nanometers. 

1 6. (Original) The polymerizable composition of claim 1 2 wherein the initiator system 
further comprises a reducing agent different from the arylsulfinate salt. 

1 7. (Original) The polymerizable composition of claim 12 further comprising a 
photoblcachable dye. 

1 8. (Withdrawn - Currently Amended) A method of hardening a composition comprising 
irradiating a polymerizable dental composition suitable for use in the oral environment and 
comprising: 

an ethylenically unsaturated compound; 
a dental additive; 

a sensitizer capable of absorbing a wavelength of actinic radiation in the range of 250 to 
1000 nanometers; and 

an initiator system comprising an arylsulfinate salt having an anion of Formula I 
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Ar 1 — S0 2 " 
I 

and a cation selected from: 

1) a phosphorus-containing cation of Formula HI: 

R a 

R 2 — P-R 2 
l 2 
R 

III 

where each R 2 is independently an unsubstituted alkyl, an alkyl substituted 
with a hydroxy, an unsubstituted axyl, an aryl substituted with an alkyl, 
hydroxy, or combinations thereof; or 

2) a nitrogen-containing cation having a ring structure comprising a 4 to 12 
member heterocyclic group having a positively charged nitrogen atom, 
said heterocyclic being saturated or unsaturated and having up to 3 
hctcroatoms selected from oxygen, sulfur, nitrogen, or combinations 
thereof, wherein said ring structure is unsubstituted or substituted with a 
substituent selected from an alkyl, aryl, acyl, alkoxy, aryloxy, halo, 
mercapto, amino, hydroxy, azo, cyano, carboxy, alkoxycarbonyl, 
aryloxycarbonyl, halocarbonyl, or combinations thereof, 

wherein the eurylsulflnate salt has an oxidation potential in N,N-dimethylformamide of 0.0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar 1 is a C6-30 aryl or a 
C3.30 heteroaiyl that is unsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group. 
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19. (Withdrawn) The method of claim 1 8 wherein the sensitizer is selected from the group 
consisting of camphorquinone, benzil, furil, 3,3,6,6-tetramethylcyclohexanedione, 
phenauthraquinone, 1 -phenyl- 1,2-propanedione, and combinations thereof. 

20. (Withdrawn) The method of claim 1 8 wherein the polymerizable dental composition 
further comprises an electron acceptor having a reduction potential in N s N-dimethylformamide of ■ 
+0-4 to -1 .0 volts versus a silver/silver nitrate reference electrode. 

21 . (Withdrawn - Currently Amended) A method of hardening a povlmerizable dental 
composition suitable for use in the oral environment comprising: 

combining components to form a hardenable dental composition; and 
allowing the dental composition to harden, wherein the components comprise: 

an ethylenically unsaturated compound; 

a dental additive; 

an electron acceptor having a reduction potential in N,N-dimethylformamide of 



+0.4 to -1 .0 volts versus a silver/silver nitrate reference electrode; and 
an initiator system comprising an arylsulfinate salt having an anion of Formula I 



Ar 1 — S0 2 



and a cation selected from: 



1) 



a phosphorus-containing cation of Formula JIJ: 




HI 
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where each R 2 is independently an unsubstituted alkyl, an alkyl substituted 
with a hydroxy, an unsubstituted aryl, an aryl substituted with an alkyl, 
hydroxy, or combinations thereof; or 
2) a nitrogen-containing cation having a ring structure comprising a 4 to 12 
member heterocyclic group having a positively charged nitrogen atom, 
said heterocyclic being saturated or unsaturated and having up to 3 
heteroatoms selected from oxygen, sulfur, nitrogen, or combinations 
thereof, wherein said ring structure is unsubstituted or substituted with a 
substituent selected from an alkyl, aryl, acyl, alkoxy, aryloxy, halo, 
mercapto, amino, hydroxy, azo, cyano, carboxy, alkoxycarbonyl, 
aiyloxycarbonyl, halocarbonyl, or combinations thereof, 
wherein the arylsulfmate salt has an oxidation potential in N,N-dimethylfonnamide of 0.0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar J is a C f ^o aryl or a 
C 3 -3u heteroaryl that is unsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group. 

22. (Withdrawn) The method of claim 21 wherein the electron acceptor is an iodonium salt, 
a hexaarylbishnidizole, a persulfate, a peroxide, a metal ion in an oxidized state, or combinations 
thereof. 

23. (Withdrawn) The method of claim 2 1 wherein the components -further comprise a 
sensitizer capable of absorbing a wavelength of actinic radiation in the range of 250 to 1000 
nanometers. 

24. (Withdrawn) The method of claim 23 wherein the method further comprises irradiating 
the hardenable dental composition. 



PAGE 10/38 * RCVD AT 1/1512007 11:45:53 AM [Eastern Kandard Time] 1 SVR:USPTO-EFXRF-3/15 * DNIS:2738300 1 CSID:6123051228 * DURATION (mm-ss):10-06 



01/15/2007 10:44 FAX 6123051228 MUETING RAASCH GEBHARDT ©Oil 



Amendment nnd Response Under 37 C.F.R. §1.116 - Expedited Examining Procedure Page 10 of 33 
Serial No.: 10/672,814 
Confirmation No.: 8914 
Piled: 26 September 2003 

For: DENTAL COMPOSITIONS AND METHODS WITH ARYLSULFINATE SALTS 

25. (Withdrawn - Currently Amended) A method of treating a dental structure surface 
comprising: 

applying a hardenable dental composition to the dental structure surface; and 
irradiating the dental composition, 
wherein the hardenable dental composition comprises: 
an ethylcnically unsaturated compound; 

a sensitizer capable of absorbing a wavelength of actinic radiation in the range of 
250 to 1000 nanometers; and 

an initiator system comprising an arylsuifmate salt having an anion of Formula I 

Ar 1 — S0 2 ~ 

I 

and a cation selected from: 

1 ) a phosphorus-containing cation of Formula III: 

R* 

R 2 -P-R 2 
R 

in 

where each R 2 is independently an unsubstituted alkyl, an alkyl substituted 
with a hydroxy, an unsubstituted aryU an aryl substituted with an alkyl, 
hydroxy, or combinations thereof; or 

2) a nitrogen-containing cation having a ring structure comprising a 4 to 12 
member heterocyclic group having a positively charged nitrogen atom, 
said heterocyclic being saturated or unsaturated and having up to 3 
heteroatoms selected from oxygen, sulfur, nitrogen, or combinations 
thereof, wherein said ring structure is unsubstituted or substituted with a 
substituent selected from an alkyl, aryl, acyl, alkoxy, aryloxy, halo, 
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mercapto, amino, hydroxy, azo, cyano, carboxy, alkoxycarbonyl, 
aryloxycarbonyl, halocarbonyl, or combinations thereof, 
wherein the arylsulfinate salt has an oxidation potential in N,N-dimethylformamide of 0.0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar l is a C6-30 aryl or a 
C3-30 heteroaryl that is unsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group , and 

wherein the hardenable dental composition is a polvmerizable dental material suitable for 
use in the oral environment . 

26. (Withdrawn) The method of claim 25 wherein the hardenable dental composition further 
comprises a dental additive. 

27. (Withdrawn) The method of claim 25 wherein the sensitizer is selected from the group 
consisting of carnphorqninone, benzil, furil, 3,3,6,6-tetramethylcyclohexanedione, 
phenanthraquinone, 1 -phenyl- 1 ,2-propanedione 7 and combinations thereof. 

28. (Withdrawn) The method of claim 25 wherein the hardenable dental composition further 
comprises an electron acceptor having a reduction potential in N,N-dimethylfoimarnide of +0.4 
to -1 .0 volts versus a silver/silver nitrate reference electrode. 

29. (Withdrawn - Currently Amended) A method of treating a dental structure surface 
comprising: 

applying a hardenable dental composition to the dental structure surface; and 
allowing the hardenable dental composition to harden, 
wherein the dental composition comprises: 

an ethyienically unsaturated compound; 
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an electron acceptor having a reduction potential in N,N-dimethylformamide of 
+0.4 to -1 .0 volts versus a silver/silver nitrate reference electrode; and 

an initiator system comprising an aiylsulfinate salt having an anion of Formula I 

Ar 1 — S0 2 " 
T 

and a cation selected from: 

1) a phosphorus-containing cation of Formula HI: 

R 2 

R 2 — P-R 2 
R 

m 

where each R 2 is independently an unsubstituted alkyl, an alkyl substituted 
with a hydroxy, an unsubstituted aryl, an aryl substituted with an alkyl, 
hydroxy, or combinations thereof; or 

2) a nitrogen-containing cation having a ring structure comprising a 4 to 1 2 
member heterocyclic group having a positively charged nitrogen atom, 
said heterocyclic being saturated or unsaturated and having up to 3 
heteroatoms selected from oxygen, sulfur, nitrogen, or combinations 
thereof, wherein said ring structure is unsubstituted or substituted with a 
substituent selected from an alkyl, aryl, acyl, alkoxy, aryloxy, halo, 
mercapto, amino, hydroxy, azo, cyano, carboxy, alkoxycarbonyl, 
aryloxycarbonyl, halocarbonyl, or combinations thereof, 

wherein the arylsulfinate salt has an oxidation potential in N,N-dimethylformamide of 0.0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar 1 is a Co-30 aryl or a 
C3-30 heteroaryl that is unsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group , and 
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wherein the hardenable dental composition is a polvmerizable dental material suitable for 
use in the oral environment . 

30. (Withdrawn) The method of claim 29 wherein the hardenable dental composition further 
comprises a dental additive. 

3 1 . (Withdrawn) The method of claim 29 wherein the electron acceptor is an iodonium salt, 
a hexaarylbisimidizole, a persulfate, a peroxide, a metal ion in an oxidized state, or combinations 
thereof. 

32. (Withdrawn) The method of claim 29 wherein the hardenable dental composition further 
comprises a sensitizer capable of absorbing a wavelength of actinic radiation in the range of 250 
to 1000 nanometers. 

33. (Withdrawn) The method of claim 32 wherein the method further comprises irradiating 
the hardenable dental composition. 

34. (Withdrawn - Currently Amended) A self-etching, polymerizable dental composition 
comprising; 

an ethylenically unsaturated compound with acid functionality; 
an ethylenically unsaturated compound without acid functionality; and 
an initiator system comprising an arylsulfinate salt having an anion of Formula I 

Ar 1 — S0 2 * 
I 

and a cation selected from: 
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1 ) a phosphorus-containing cation of Formul a Til: 

R 2 

R 2 -P + -R 2 
R 

HI 

where each R 2 is independently an unsubstituted alkyl, an alkyl substituted 
with a hydroxy, an unsubstituted aiyl, an aryl substituted with an alkyl, 
hydroxy, or combinations thereof; or 

2) a nitrogen-containing cation having a ring structure comprising a 4 to 1 2 
member heterocyclic group having a positively charged nitrogen atom, 
said heterocyclic being saturated or unsaturated and having up to 3 
heteroatoms selected from oxygen, sulfur, nitrogen, or combinations 
thereof, wherein said ring structure is unsubstituted or substituted with a 
substituent selected from an alkyl, aryl, acy], alkoxy, aryloxy, halo, 
mercapto, amino, hydroxy, azo, cyano, carboxy, alkoxycarbonyl, 
aryloxycarbonyl, halocarbonyl, or combinations thereof, 

wherein the arylsulfinate salt has an oxidation potential in N,N-dimethylformamide of 0.0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar 1 is a C^o aryl or a 
C3-30 heteroaryl that is unsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group , and 

wherein the polvmerizable composition is a dental material suitable for use in the oral 
environment 

35. (Withdrawn) The self-etching, polymerizable dental composition of claim 34 wherein 
the composition is a primer, a dental adhesive, an orthodontic adhesive, a coating, a sealant, a 
cement, a restorative, or combinations thereof. 
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36. (Withdrawn) The self-etching, polymerizable dental composition of claim 34 wherein 
the composition is non-aqueous. 

37. (Withdrawn) The self-etching, polymerizable dental composition of claim 34 wherein 
the initiator system further comprises a sensitizer capable of absorbing a wavelength of actinic 
radiation in the range of 250 to 1000 nanometers. 

38. (Withdrawn) The self-etching, polymerizable dental composition of claim 34 wherein 
the initiator system further comprises an electron acceptor having a reduction potential in N,N- 
dimethylformamide of +0.4 to -1 .0 volts versus a silver/silver nitrate reference electrode. 

39. (Withdrawn) The self-etching, polymerizable dental composition of claim 38 wherein 
the initiator system further comprises a sensitizer capable of absorbing a wavelength of actinic 
radiation in the range of 250 to 1000 nanometers. 

40. (Withdrawn) The self-etching, polymerizable dental composition of claim 34 wherein 
the composition further comprises a filler. 

41 . (Withdrawn) The self-etching, polymerizable dental composition of claim 40 wherein 
the filler is a nanofiller. 

42. (Withdrawn) The self-etching, polymerizable dental composition of claim 34 wherein 
the acid functionality comprises carboxylic acid functionality, phosphoric acid functionality, 
sulfonic acid functionality, or combinations thereof. 

43. (Withdrawn) The self-etching, polymerizable dental composition of claim 34 further 
comprising a photobleachable dye. 
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44. (Withdrawn - Currently Amended) A self-etching, polymcrizable dental composition 
comprising: 

an ethylenically unsaturated compound with acid functionality; 
an ethylenically unsaturated compound without acid functionality 
a surfactant; 
water; and 

an initiator system comprising on arylsulfinatc salt having an auion of Formula I 

Ar 1 — S0 2 " 
I 

and a cation having selected from: 

1) a phosphorus-containing cation of Formula HI: 

R 2 

R 2 -P + -R 2 

f 2 

R 

m 

where each R 2 is independently an unsubstituted alkyl, an alkyl substituted 
with a hydroxy, an unsubstituted aryl, an aryl substituted with an alkyl, 
hydroxy, or combinations thereof; or 

2) a nitrogen-containing cation having a ring structure comprising a 4 to 12 
member heterocyclic group having a positively charged nitrogen atom, 
said heterocyclic being saturated or unsaturated and having up to 3 
heteroatoms selected from oxygen, sulfur, nitrogen, or combinations 
thereof, wherein said ring structure is unsubstituted or substituted with a 
substituent selected from an alkyl, aryl, acyl, alkoxy, aryloxy, halo, 
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mercapto, amino, hydroxy, azo, cyano, carboxy, alkoxycarbonyl, 
aryloxycarbonyl, halocarbonyl, or combinations thereof, 
wherein the arylsulfinate salt has an oxidation potential in N,N-dimethylfoimamide of 0.0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar 1 is a C<$-30 aryl or a 
C3.30 heteroaryl that is unsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group,_and 

wherein the self-etching, polymerizable dental composition is an emulsio n suitable for 
use in the oral environment . 

45. (Withdrawn) The self-etching, polymerizable dental composition of claim 44 wherein 
the emulsion is a water-in-oil emulsion. 

46. (Withdrawn) The self-etching, polymerizable dental composition of claim 44 wherein 
the emulsion is physically stable. 

47. (Withdrawn) The self-etching, polymerizable dental composition of claim 44 wherein 
the composition comprises less than 30% by weight water. 

48. (Withdrawn) The self-etching, polymerizable dental composition of claim 44 wherein 
the composition is a water-in-oil micro-emulsion. 

49. (Withdrawn) The self-etching, polymerizable dental composition of claim 44 wherein 
the composition further comprises a filler. 

50. (Withdrawn) The self-etching, polymerizable dental composition of claim 49 wherein 
the filler is a nanofiller. 
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5 1 . (Withdrawn) The self-etching, polymerizable dental composition of claim 44 wherein 
the initiator system further comprises a sensitizer capable of absorbing a wavelength of actinic 
radiation in the range of 250 to 1000 nanometers. 

52. (Withdrawn) The self-etching, polymerizable dental composition of claim 44 wherein 
the initiator system further comprises an electron acceptor having a reduction potential in N 7 N- 
dimethylformamide of +0.4 to -1 .0 volts versus a silver/silver nitrate reference electrode. 

53. (Withdrawn) The self-etching, polymerizable dental composition of claim 52 wherein 
the initiator system further comprises a sensitizer capable of absorbing a wavelength of actinic 
radiation in the range of 250 to 1000 nanometers. 

54. (Withdrawn) The self-etching, polymerizable dental composition of claim 44 further 
comprising a photobleachable dye. 

55. (Withdrawn - Currently Amended) A self-adhesive, polymerizable dental composition 
comprising: 

an ethylenically unsaturated compound with acid functionality; 
an ethylenically unsaturated compound without acid functionality, 
at least 40% by weight filler; and 

an initiator system comprising an arylsulfinate salt having an anion of Formula I 

Ar 1 — S0 2 * 
I 

and a cation selected from: 

1 ) a phosphorus-containing cation of Formula HI: 
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R 2 

R 2 -P + -R 2 
R 
III 

where each R 2 is independently an unsubstituted alkyl, an alky] substituted 
with a hydroxy, an unsubstituted aryl, an aryl substituted with an alkyl, 
hydroxy, or combinations thereof; or 
2) a nitrogen-containing cation having a ring structure comprising a 4 to 12 
member heterocyclic group having a positively charged nitrogen atom, 
said heterocyclic being saturated or unsaturated and having up to 3 
heteroatorns selected from oxygen, sulfur, nitrogen, or combinations 
thereof, wherein said ring structure is unsubstituted or substituted with a 
substituent selected from an alkyl, aryl, acyl, alkoxy, aryloxy, halo, 
mercapto, amino, hydroxy, azo, cyano, carboxy, alkoxycarbonyl, 
aryloxycarbonyl, halocarbonyl, or combinations thereof, 
wherein the arylsulfinate salt has an oxidation potential in N^N-dimethylformamide of 0.0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar 1 is a C6-30 aryl or a 
C3.30 heteroaryl that is unsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group^and 

wherein the pol vrnerizable com position is a dental mat erial suitable for use in the oral 
environment . 

56. (Withdrawn) The self-adhesive, polymerizable dental composition of claim 55 wherein 
the composition is non-aqueous. 
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57. (Withdrawn) The self-adhesive, polymerizable dental composition of claim 55 wherein 
the acid functionality comprises carboxylic acid functionality, phosphoric acid functionality, 
sulfonic acid functionality, or combinations thereof, 

58. (Withdrawn) The self-adhesive, polymerizable dental composition of claim 55 wherein 
the filler is a uanofiller. 

59. (Withdrawn) The self-adhesive, polymerizable dental composition of claim 55 further 
comprising a photobleachable dye. 

60. (Withdrawn) The self-adhesive, polymerizable dental composition of claim 55 wherein 
the initiator system further comprises a sensitizer capable of absorbings wavelength of actinic 
radiation in the range of 250 to 1000 nanometers. 

61. (Withdrawn) The self-adhesive, polymerizable dental composition of claim 55 wherein 
the initiator system further comprises an electron acceptor having a reduction potential in N 5 N- 
dimethylformamide of +0.4 to -1.0 volts versus a silver/silver nitrate reference electrode. 

62. (Withdrawn) The self-adhesive, polymerizable dental composition of claim 6 1 wherein 
the initiator system further comprises a sensitizer capable of absorbing a wavelength of actinic 
radiation in the range of 250 to 1 000 nanometers. 

63. (Previously Presented) The polymerizable dental composition of claim 2 wherein the 
anticaries agent comprises xylitol. 

64. (Previously Presented) The polymerizable dental composition of claim 2 wherein the 
reminerali2ing agent comprises a calcium phosphate compound. 
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65. (Previously Presented) A polymerizabte dental composition suitable for use in the oral 
environment comprising: 

an ethyl enically unsaturated compound; 
a dental additive; and 

an initiator system comprising an arylsulfinate salt having an anion of Formula I 

Ar 1 — S0 2 " 
I 

and a cation of Formula It: 

R 1 

R 4 — N— R 4 
R 4 

II 

where R 1 and each R 4 are independently alkyl groups having at least 3 carbon atoms, and 

wherein the arylsulfinate salt has an oxidation potential in N,M-dimethylfonnamide of 0.0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar 1 is a C 6 . 30 aryl or a 
C3-30 heteroaryl that is unsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group. 

66. (Previously Presented) A polymerizable composition comprising: 
an ethyl enically unsaturated compound; and 

an initiator system comprising an arylsulfinate salt having an anion of Formula I 

Ar 1 — S0 2 " 
I 

and a cation of Formula II: 
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R 1 

R 4 — N-R 4 

k* 

n 

where R 1 and each R 4 are independently alkyl groups having at least 3 carbon atoms, and 

wherein the arylsulfinate salt has an oxidation potential in N,N-dimethylformarnide of 0.0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar 1 is a Cg^o ^ryl Qr a 
C3.30 hcteroaryl that is unsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group, and 

wherein the polymerizable composition is a dental material suitable for use in the oral 
environment. 

67. (Withdrawn - Currently Amended) A method of hardening a composition comprising 
irradiating a polymerizable dental composition suitable for use in the oral environment and 
comprising: 

an ethyl enically unsaturated compound; 

a dental additive; 

a sensitizer capable of absorbing a wavelength of actinic radiation in the range of 250 to 
1000 nanometers; and 

an initiator system comprising an arylsulfinate salt having an anion of Formula 1 

Ar 1 — S0 2 * 
1 

and a cation of Formula II: 

R 1 

R 4 ~N*-R 4 
I* 
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II 

where R 1 and each R 4 are independently alkyl groups having at least 3 carbon atoms, and 

wherein the arylsulfinate salt has an oxidation potential in N.N-dirnetliylformamide of 0.0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar 1 is a C6-30 aryl or a 
C3-30 heteroaryl that is unsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group. 

6o\ (Withdrawn - Currently Amended) A method of hardening a composition comprising: 
combining components to form a hardenable dental composition; and 
allowing the dental composition to harden, wherein the components comprise: 

an ethyl enically unsaturated compound; 

a dental additive; 

an electron acceptor having a reduction potential in N,N-dimethylformamidc of 

+0.4 to -1.0 volts versus a silver/silver nitrate reference electrode; and 
an initiator system comprising an arylsulfinate salt having an anion of Formula I 

Ar— S0 2 " 
I 

and a cation of Formula IT: 

R 1 

R 4 -N-R 4 
R 4 

11 

where R 1 and each R 4 are independently alkyl groups having at least 3 carbon atoms, and 

wherein the arylsulfinate salt has an oxidation potential in N,N-dimethylformamide of 0.0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar 1 is a C$.30 aryi or a 
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C3-30 heteroaryl that is unsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group il ^nd 

wherein the hardenable dental composition is a nolvmer^able dental composition suitable 
for use in the oral environment . 

69. (Withdrawn - Currently Amended) A method of treating a dental structure surface 
comprising: 

applying a hardenable dental composition to the dental structure surface; and 
irradiating the dental composition, 
wherein the hardenable dental composition comprises: 
an ethylenically unsaturated compound; 

a sensitizer capable of absorbing a wavelength of actinic radiation in the range of 
250 to 1000 nanometers; and 

an initiator system comprising an arylsxilfinate salt having an anion of Formula I 

Ar 1 — S0 2 * 
I 

and a cation of Formula U: 

R 1 

R 4 -Nt-R 4 
R 4 
II 

where R 1 and each R 4 are independently alkyl groups having at least 3 carbon atoms, and 

wherein the arylsulfinate salt has an oxidation potential in N,N-diniethylformamide of 0.0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar 1 is a C6oo aryl or a 
C 3 .3n heteroaryl that is unsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group^and 
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wherein the hardenable dental composition is a polymerizable dental material suitable for 
use in the oral environment . 

70. (Withdrawn - Currently Amended) A method of treating a dental structure surface 
comprising: 

applying a hardenable dental composition to the dental structure surface; and 
allowing the hardenable dental composition to harden, 
wherein the dental composition comprises: 

an ethylenically unsaturated compound; 

an electron acceptor having a reduction potential in N,N-dimethylfoimamide of 
+0.4 to -1 .0 volts versus a silver/silver nitrate reference electrode; and 

an initiator system comprising an arylsulfinate salt having an anion of Formula I 

Ar 1 — S0 2 " 
I 

and a cation of Formula IT: 

R 1 

R 4 —N-R* 
R 4 

II 

where R [ and each R 4 are independently alkyl groups having at least 3 carbon atoms, and 

wherein the arylsulfinate salt has an oxidation potential in N>N-dimethylformamide of 0.0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar 1 is a C6-30 aryl or a 
C3-30 heteroaryl that is unsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group , and 

wherein the hardenable dental composition is a polymerizable dentaj material suitable for 
use in the oral environment; 
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71 . (Withdrawn - Currently Amended) A self-etching, polymerizable dental composition 
comprising: 

an ethylenically unsaturated compound with acid functionality; 

an ethyl enically unsaturated compound without acid functionality; and 

an initiator system comprising an arylsulfinate salt having an onion of Formula I 

Ar 1 — S0 2 " 
I 

and a cation of Formula IT: 

R 1 

R 4 — N— R 4 
R 4 
IT 

where R 1 and each R 4 are independently alkyl groups having at least 3 carbon atoms, and 

wherein the arylsulfinate salt has an oxidation potential in N 7 N-dimethylformamide of 0.0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar l is a C6-30 aryl or a 
C 3 _ 30 heteroaryl that is unsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group J _and 

wherein the polvmerizablc composition is a dental material suitable for use in the oral 
environment. 

72. (Withdrawn - Currently Amended) A self-etching, polymcri2able dental composition 
comprising: 

an ethylcnically unsaturated compound with acid functionality; 
an ethyl enically unsaturated compound without acid functionality 
a surfactant; 
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water; and 

an initiator system comprising an arylsulfinate salt having an anion of Formula t 

Ar 1 — S0 2 " 
I 

and a cation of Formula II: 

R 1 

R 4 — N + -R 4 
R 4 

II 

where R l and each R 4 are independently alky] groups having at least 3 carbon atoms, and 

wherein the arylsulfinate salt has an oxidation potential in N,N-dimethylformamide of 0.0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar 1 is a C6O0 aryl or a 
C3-30 heteroaryl that is unsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group, and 

wherein the self-etching, polymerizable dental composition is an emulsio n suitable for 
use in the oral environment . 

73. (Withdrawn - Currently Amended) A self-adhesive, polymcri2able dental composition 
comprising: 

an ethylenically unsaturated compound with acid functionality; 
an ethylenically unsaturated compound without acid functionality; 
at least 40% by weight filler; and 

an initiator system comprising an arylsulfinate salt having an anion of Formula I 

Ar 1 — S0 2 " 
I 

and a cation of Formula II: 
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R 1 

R 4 -N + -R 4 



where R 1 and each R 4 are independently alkyl groups having at least 3 carbon atoms, and 

wherein the avylsulfinate salt has an oxidation potential in N 3 N-dimethylformainide of 0.0 

to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar l is a C6-30 aryl or a 

C3.30 heteroaryl that is uns instituted or substituted with an electron withdrawing group or an. 

electron withdrawing group in combination with an electron donating group , and 

wherein the polvmerizable composition is a dental material suitable for use in the oral 

environment. 
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